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For over ten years Advanced Micro Devices has been an industry leader 
in EPROM technology. We were the first to introduce the 512K EPROM 
and the 1 Megabit EPROM, we offer the most complete selection of high 
speed (<100ns) CMOS EPROMs, and we are the first company to convert 
our entire commercial product line to advanced CMOS technology. Now, 
in order to help our customers get more bytes-for-the-buck, AMD has 
created a new concept — ExpressROM memories. These wafer- 
programmed EPROMs offer users a low cost alternative for EPROMs 
without the long time-to-market associated with ROMs. 


If you’re looking for EPROM cost savings and your codes aren't changing, 
consider ExpressROM devices, the ROMs without the wait. 
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Introduction to 
ExpressROM Memory 


ExpressROM memories are an exciting new product 
family created by Advanced Micro Devices to offer the 
system manufacturer a cost savings over standard 
EPROMs while eliminating many of the disadvantages 
associated with traditional ROMs. These new memory 
products provide a lower cost alternative for volume pro- 
duction with stable codes. 


ExpressROM devices are delivered pre-programmed in 
a low cost plastic package and are 100% compatible 
with the EPROMs they replace. They address two criti- 
cal needs of system manufacturers which are vital in to- 
day’s marketplace: reduced cost and time-to-market. 
Typically ExpressROM devices become cost-effective 
at volumes of 5000 units and offer leadtimes as short as 
3-4 weeks. 


In-System Cost 


ExpressROM 
Device 





Quantity 


Pricing Relationships Between 
ExpressROM Device/EPROM/OTP 
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ExpressROM wafers are manufactured with the same 
process as standard AMD EPROMs with one important 
exception. Since the devices will be pre-programmed 
with a single code they do not need the transparent top- 
side passivation used on OTP (One Time Programma- 
ble) EPROMs. Instead the wafers are coated with a 
cost-effective nitride topside. This passivation is ac- 
knowledged industry-wide as the highest quality protec- 
tion for plastic encapsulated CMOS devices not requir- 
ing UV erasure. Since a standard EPROM die is used, 
you are assured that the ExpressROM family is identical 
in architecture, density, and pinout to both AMD’s cur- 
rent and future generations of high performance CMOS 
EPROMs. 


Prior to receipt of a custom code ExpressROM wafers 
are inventoried untested and unprogrammed. Upon 
verification of your code the wafers are sorted, pack- 
aged and tested. Since your ExpressROM devices are 
programmed at wafer sort, every device can be rigor- 
ously tested with your code under both AC and DC oper- 
ating conditions prior to shipment. Also, because 
ExpressROM memories are shipped board-ready with 
factory guaranteed quality your ship-to-stock or Just-In- 
Time programs can be easily implemented. At Ad- 
vanced Micro Devices, we ship them the way you want 
them — ready for your system. And, there are none of 
the delays, costs or risks normally associated with cus- 
tom ROM masks and wafer production. 


Non-Volatile Memory Alternatives 





Leadtime 
Set-up Charge 


Minimum Quantity 


Fully Tested 
Custom Pattern 
User Programming 
Required 


Auto Insertion 





ExpressROM 
Manufactures Manufactures 


ee 
ee 


ee Can Not Fixed 4 Weeks Fixed 8 - 12 Weeks 





8 - 12 Weeks 


Yes 
25K 








Plastic packaging inherently provides a cost savings 
over standard EPROMs packaged in expensive win- 
dowed ceramic DIPs. Due to simplified test require- 
ments, ExpressROM devices can even cost less than 
unprogrammed OTP EPROMs. However component 
price is only a small part of your true in-system cost. 
ExpressROM devices allow you to eliminate or reduce 
costs in several other areas: programming, testing and 
production. Since ExpressROM memories are deliv- 
ered with your code, you will reap savings by eliminating 
programming costs and associated yield losses. Incom- 
ing inspection may often be eliminated since your 
ExpressROM devices have been thoroughly tested and 
are guaranteed to operate to full specifications with your 
code! Additional in-house cost savings can be attained 
by using automatic insertion equipment in lieu of manual 
placement into sockets. 


ExpressROM devices were designed to provide a low 
cost alternative for EPROM users without the liabilities 
of other non-volatile memory alternatives. Although 
ROMs have a lower component cost, they are economi- 
Cally feasible only at high volume and have the risks of 
long leadtimes and limited manufacturing flexibility. 
While OTP EPROMs offer the systems manufacturer 
the ability to respond to varying codes during produc- 
tion, they force the user to incur additional and some- 
times hidden costs. 


UV EPROM 


OTP 


ExpressROM 
Device 


Lowest ————___—__@_ Highest 





Lowest" Highest 


Programming Flexibility 
Non-Volatile Memory Alternatives 
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Our mission at AMD is to deliver you the service and 
products you demand to build the cost competitive sys- 
tems that are needed to win in your markets. The 
ExpressROM memory provides this opportunity. As one 
of the world’s five largest IC manufacturers and the first 
to market with a 1 megabit EPROM, we appreciate the 
value of efficient manufacturing. Compressing time-to- 
market cycles, improving yields and providing high lev- 
els of quality are invaluable strategies for today’s manu- 
facturer. At Advanced Micro Devices we are proud to of- 
fer another tool to give our customers this strategic ad- 
vantage, the ExpressROM memory: the ROM without 
the wait! 


ORDERING ExpressROM DEVICES 


The following are guidelines for ordering an 
ExpressROM device. For more information, contact 
your local AMD sales representative. 


1) SEND IN THE CODE 


Please send your sales representative two 
EPROMs containing identical copies of the code. 
To minimize the verification turnaround process, 
use EPROMs with JEDEC-approved pinouts iden- 
tical in architecture and density as the 
ExpressROM device being ordered. 


2) AMD CHECKS THE CODE 


We check that both EPROMs contain the same 
code to make certain there was not a mix-up in 
shipping your codes to the factory as well as ensur- 
ing that the integrity of your code has been pre- 
served. After confirming this, a unique 5-digit code 
designation is assigned. The ordering part number 
is formed by adding the 5-digit code designation as 
a suffix to the ExpressROM device number. See 


below: 
27X010—-205PC ———— — 
DEVICE CODE 
NUMBER DESIGNATION 


3) AMD GENERATES A VERIFICATION EPROM 
After the check is completed, we duplicate the code 
and return it to you for verification. 

4) CONFIRM THE CODE 


The verification EPROM and the code approval 
form should be back in your hands for final ap- 
proval before production within 3 days. Sign the ap- 
proval form and return it to AMD. 


5) THE ORDER IS ENTERED 


Upon receipt of the authorized code approval form 
and a purchase order, the order is entered and pro- 
duction is initiated. Delivery is scheduled per the 
negotiated leadtime. 


TERMS AND CONDITIONS 


You should be aware of the following guidelines when 
order ExpressROM devices. Please note that the exact 
terms and conditions can be found onthe code approval 
form available from your local sales representative. 

1) AMD will maintain customer code confidentiality. 
2) AMD will absorb all initial set-up cost. 


3) All orders are subject to minimum quantities. 


THE CUSTOMER AMD 


Checks Your 
Code 


Sends in the 


Code 





Generates 
Verification 


EPROM 


Sends EPROM 
and Approval 
Form 


Verifies the 
Code - 





. Signs 
Approval 
Form 


Returns Form 
with Purchase 
Order 


Enters the 
Order 





Begins 
Production 


Ships Your 
Order 





4) AMD requires 8 weeks notification for code 
changes. The customer is liable for all work-in-proc- 
ess. 


5) Noschedule chages may be made within 30 days of 
current schedule date. Otherwise any line item may 
be rescheduled +30 days from the original schedule 
date. 


6) Thecustomerwill accept shipments of line items+5. 
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Am27X64 


8,192 x 8-Bit CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ OTP EPROM alternative: 
~ Factory programmed 
— Fully tested and guaranteed 
~ Low cost 
= Mask ROM alternative 
— Shorter leadtime 
— Lower volume per code 
= Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X64 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 8,192 by 8 bits and is available in plastic DIP as 
well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 


BLOCK DIAGRAM 


OUTPUT ENABLE 
CHIP ENABLE 


nd 
DECODER 


X 
DECODER 


Ao ~ Ai 
ADDRESS 
INPUTS 


ExpressROM is a trademark of Advanced Micro Devices Inc. 
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™ High performance CMOS technology 


~— Fast access time — 100 ns 
— Low power dissipation 
100 pA maximum standby current 


™ Available in plastic DIP and plastic leaded chip 


carrier 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X64 offers separate Output Enable 
(OB) and Chip Enable (CE) controls, thus eliminating 
bus contention ina multiple bus microprocessor system. 
AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 250 pW in 
standby mode. 


DATA OUTPUTS 
DQ.-DQ; 


oe 


OUTPUT 
BUFFERS. 


Y-GATING 


65,536-BIT 
CELL MATRIX 
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Publication # 12084 Rev. B Amendmenv/0 


Issue Date: April 1989 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27X64 


Ordering part No: 
+5% VCC Tolerance 


+10% VCC Tolerance 


Max Access Time (ns) 
CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 








Top View 
PLASTIC DIP 
Vpp CJ 160 Veco 
Ay2 PGM (P) 
A7 NC 
Ag Ag 
As Ag TI Ag 
Ag A414 28} Ao 
A3 OE G) 27 1) Ad 
Ao A4o 26 INC 
Ay CE (E) 25 |_] OE (G) 
Ag Da, es ; ase 
DQ, DO, 23 - ) 
Da, DQ, sd eet 
DQ 
DQ. Da, a aa 
GND DQ, 
_ 12081B-002 12084-009A 
Note: JEDEC nomenclature is in parentheses. 
LOGIC SYMBOL PIN DESCRIPTION 
Ao — Ai2 = Address Inputs 
CE (E) = Chip Enable Input 
DQo-DQ; = Data Outputs 
OE (G) = Output Enable Input 
PGM (P) = Enable Input 
Vpp = Vpp Supply Voltage 
Vcc = Vcc Supply Voltage 
GND = Ground 
NC = No Internal Connection 
DU = No External Connection 





(Do Not Use) 


12081B-004 
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ORDERING INFORMATION 


Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 


27X64 -105 


b. Speed Option 

c. Package Type 

d. Temperature Range 
e. Code Designation 


P Cc 99999 


Sees e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X64 
8K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


27X64-105 
27X64-120 
27X64-125 
27X64-150 
27X64-155 


27X64-200 
27X64-205 
27X64-250 
27X64-255 
27X64-300 
27X64-305 





Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 





Am27X64 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X64 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X64 has a CMOS standby mode which 
reduces the maximum Vcc currentto 100 pA. Itis placed 
in CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X64 also has a TTL-standby mode which reduces 
the maximum Vcc current to 1.0 mA. Itis placed in TTL- 
standby when CE is at Vin. When in standby mode, the 
outputs are in a high-impedance state, independent of 
the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line Control function is provided to allow for: 


1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 


are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM™ device arrays, a 4.7-1F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 
array. 


Disable 


Standby 
(TTL) 


Standby | Voc +0.3V] X 
(CMOS) 





Note: X can be either Vit or Vin 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65 to 125°C 
Ambient Temperature 

with Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc and Vpp —0.6 to Vec +0.5 V 

Vec and Vpp -0.6to 7.0 V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Note: 

Minimum DC voltage on input or output is—0.5 V. During tran- 
sitions, the inputs may undershoot GND to -2.0 V for periods 
of up to 20 ns. Maximum DC voltage on input and output is 
Vcc +0.5 V which may overshoot to Vcc +2.0 V for periods up 
fo 20 ns. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 
Supply Read Voltages: 

Vcc /Vpp for Am27X64—XX5 +4.75 to +5.25 V 

Vcc /Vep for Am27X64—-XX0 +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, 6 and 8) 


Symbol Description 
Pputrichvetage | —SSS*d' CS (Veen |v 
Finputowvetage | SSSSSCSCSC~wC YC 








: 
) 
3 
roe 
= 
= 
Oo 
~ 
> 
oc 
S 
nel 
o 







input Load Current Vw=0Vt0 Voo r {10 | ual 
Output Leakage Current Vout = 0 V to Vecpp a esa es 
mA 


Vcc Active Current (Note 4) | CE=Vu, 
f = 5 MHz, 


Vou 
VoL 
Vin 
Vit 
lu 
ILo 


Iec1 


lout = 0 mA 
(Open Outputs) 


Voc Supply Current (Note7) | CE=OE=Vu,Vep=Vec | | 100 


CMOS Inputs 


| a = T= 
Symbol Description 
FcuputricHvotage | tove—ao0ua «|e [| V 
FouipstLowvotage | la=atma———s«d_SSC*d;—=Ct 
PiputticHvotage | «de 08 | Veo 0 |v | 
Finpstowvotage | 
Finpttoad Curent | Vwe0Vioves | 


2.4 
Vcc Active Current (Note 4) | CE=Vu, 
f = 5 MHz, 
lour = 0 MA 
(Open Outputs) 












VoH 
Voi 
Vin 
Vir 
lu 
ILo 


Icc1 





1 

1 
3 

loca Vec Standby Current CE =Vec + 0.3 1 
Vcc Supply Current (Note 7) | CE =OE= Vu, Vep = Vcc 


0 
0 

0 

00 

00 





1 
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CAPACITANCE (Notes 1, 2 and 5) 


Symbol Description 
cm | inptGapactance «| WwaovSC«d; CS 
| One | OE input Capacitance | Vw=ov | 12 
| Cre | CEinputCapacitance | vw=ov_ | 
Vour = 0V Pee 


Notes: 
1. Typical values are for nominal supply voltages. 






This parameter is only sampled and not 100% tested. 

Caution: The Am27X64 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 

Icc1 is tested with OE = Vin to simulate open outputs. 

Ta = 25°C, f = 1 MHz. 

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to ~2.0 V for periods less than 20 ns. 


oa fF OD 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


N 


Maximum active power usage is the sum of Icc and Ipp. 


8. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. — 





SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 


(Notes 1, 3 and 4) 
-300 
-305 


Parameter Test 
Description Conditions 
tavav tacc Address to CE = OE= Vi Ft | tT [ns | 
Output ely was [08 | 720 [TEU | a8 | 250] BOO [ns 
teLav tce | ChipEnableto | OE= Vin pMin.? | TT ns | 
Output Delay Max. | 400 [120 | #50 | 200 | 250 | 500 | ns | 
teLav Output Enable to] CE = Vit |min{ | | | | | [ns_ 
Outpt Delay [wax | [SO] SE] | Too] ns | 
| Min. | 


Output Enable P| || ons | 
“ Med ed Wid Dil ad ad 
| of of of o| of ns 


HIGH to Output ee 


Float (Note 1) 
Notes: 
Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
























Output Hold 
from Addresses, 
CE or OE 
whichever 
occurred first 










This parameter is only sampled and not 100% tested. 


Caution: The Am27X64 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 
Output Load: 1 TTL gate and C,, = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 


Timing Measurement Reference Level — Inputs: 0.8 V and 2 V 
Outputs: 0.8 V and 2 V 


Po Ns 
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SWITCHING TEST CIRCUIT 








2.7 kQ 
DEVICE 


UNDER 
TEST 


CL = 100 pF including jig capacitance 


SWITCHING TEST WAVEFORM 


2.4V 






2.0 V 2.0V 


» TEST POINTS ¥ 


0.8 V 0.8 V 





0.45 V 


INPUT OUTPUT 


DIODES = IN3064 
OR EQUIVALENT 


12081B-005 


12081B-006 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM _— INPUTS OUTPUTS 


MUST BE WILL BE 
STEADY STEADY 


MAY WILL BE 
CHANGE CHANGING 
FROM H TOL FROM H TOL 


MAY WILL BE 
CHANGE CHANGING 
FROMLTOH FROM L TO H 


DON'T CARE CHANGING, 
ANY CHANGE STATE 
PERMITTED UNKNOWN 


DOES NOT TINE IS HIGH 
APPLY 
IMPEDENCE 
“OFF” STATE 





KS000010 


SWITCHING WAVEFORMS 







2.4 
ADDRESSES ( 2.0 ADDRESSES 
0.8 VALID 
0.45 a aap Gat cee eee cee 
CE 
tcE 
OE 
toE tor 
(Note 1) (Note 2) 
tacc tou 
(Note 1) 
Sie LIL SLI VALID 


wannenl OUTPUT 


12081B-008 
Note: 
1. OE may be delayed up to tacc—toe after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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PHYSICAL DIMENSIONS 
PD 028 





.065 MIN 





06842B 


PL 032 





06971C 
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Am27X128 


16,384 x 8-Bit ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ OTP EPROM alternative: 
— Factory programmed 
— Fully tested and guaranteed 
— Low cost 


@ Mask ROM alternative 


— Shorter leadtime 
— Lower volume per code 


™ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X128 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 16,384 by 8 bits and is available in plastic DIP as 
well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 
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@ High performance CMOS technology 


— Fast access time — 100 ns 
— Low power dissipation 
100 1A maximum standby current 


@ Available in plastic DIP and plastic leaded chip 


carrier 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X128 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 


low power, and high noise immunity. Typical power con- 


sumption is only 100 mW in active mode, and 250 pW in 
standby mode. 


DATA OUTPUTS 
DQ.-DQ; 


of 


OUTPUT 
BUFFERS 


Y-GATING 








BLOCK DIAGRAM 
Oo— Veo 
OUTPUT ENABLE 
CHIP ENABLE 
Y 
DECODER Ex 
Ao— Ais 
ADDRESS 
INPUTS 





ExpressROM Is a trademark of Advanced Micro Devices !nc. 
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131,072-BiT 
CELL MATRIX 
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Publication # 12083 Rev. B Amendmentv/o0 


Issue Date: April 1989 


















Family Part No. Am27X128 
Ordering part No: 
-105 -125 -155 —205 —255 -305 
10% VCC Tolerance 
Max Access Time (ns) 
OE (G) Access (ns) 
CONNECTION DIAGRAMS 


PRODUCT SELECTOR GUIDE 
+5% VCC Tolerance 
| — | -120 | -150 | -200 | -250 | 
| 100 | 120 | 150 | 200 | 250 | 
|CE(E)Access(ns) | S100 «|S t20 |S t50_ | «= 200 | = a50 | 8 
| 40 | so | | 100 





Top View 
PLASTIC DIP 
PLCC 
Voc 
PGM (P) 
A13 
As 
Ag 201 JA, 
Ait 28 LJ Ag 
OE (G) a7 LJ Any 
Ag a6 INC 
20 |_] CE) 25 |] OE (G) 

DQ7 241 JA, 

23 |_| CE(E) 
DQs6 

22] DQ, 
DQs 214] Da, 
DQ, 
DQ3 

12081B-002 





12083-009A 
Note: JEDEC nomenclature is in parentheses. 


LOGIC SYMBOL PIN DESCRIPTION 


Ao — Ai3 = Address Inputs 

CE (B) = Chip Enable Input 
DQo-DQ; = Data Outputs 

OE (G) = Output Enable Input 
PGM (P) == Enable Input 

Vpp = Vpp Supply Voltage 
Vec = Vcc Supply Voltage 
GND = Ground | 
NC = No Internal Connection 
DU = No External Connection 


(Do Not Use) 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option 

c. Package Type 

d. Temperature Range 

e. Code Designation 


27X128 -105 P Cc 99999 


i e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X128 
16K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations 


27X128-105 
27X128-120 
27X128-125 
27X128-150 
27X128-155 
27X128-200 
27X128-205 
27X128-250 
27X128-255 
27X128-300 
27X128-305 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X128 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X128 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 pA. Itis placedin 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X128 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placedin 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 


It is recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 





are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM™ device arrays, a 4.7-F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 
array. 


Mode Select Table 


Read 


Output 
Disable 


Standby 
(TTL) 


Standby} Voc +0.3V{ X 
(CMOS) 


Note: X can be either Vit or Vin 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65 to 125°C 
Ambient Temperature 

with Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc and Vpp -0.6 to Vcc +0.5 V 

Vcc and Vpp -0.6 to 7.0 V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Note: 

Minimum DC voltage on input or output is-—0.5 V. During tran- 
sitions, the inputs may undershoot GND to -2.0 V for periods 
of up to 20 ns. Maximum DC voltage on input and output is 
Vec +0.5 Vwhich may overshoot to Vcc +2.0 V for periods up 
to 20 ns. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 
Supply Read Voltages: 

Voc/Vpp for Am27X128-XX5 —s- +4.75 to +5.25 V 

Vcc /Vpp for AmM27X128-XX0_ —- +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, 6 and 8) 


TTL and NMOS Inputs 


Symbol Description 
[ouputrictvotage | ta=—a00ua «| 
[ouputwow'votage | ia-2ima Sd 
PimpuicHvotege | SSSC*dSC 
input owvotage | SSSCS~S~S~S~S Cn 
Finputteadcurent | Yn 0Vever «| 
a 
ae 
aca 













| Vv 

Vv 

V Vec + 0.5 
+0.8 


Biz] stsisi<l<[ele] & 


Vv 


OH 
OL 
IH 
IL 

| 

QO 


Iu 
Iu Output Leakage Current Vout = 0 V to Vecpp 
Vcc Active Current (Note 4) CE = Vu, 
f = 5 MHz, 
lout = 0 mA 


1 


loci 





(Open Outputs) 


Icc2 Voc Standby Current 
Vcc Supply Current (Note 7) 


Parameter Parameter Test Conditions 
Symbol Description 
Output HIGH Voltage lou = — 400 pA 
Output LOW Voltage lo. = 2.1 MA 


= OE= Vu, Ver = Vcc 


CE = Vin 
CE 10 





0.45 
Vec+ 0.3 
+0.8 


2.4 


Bis] els is}<l<|<f<] § 


= 
ape 
PirpuicHvotee | idee 
Pepa cowvotage ——f SSS—*d C0 
inp toeacuren | Varovewee 4 
= 
ni 
ae 


VoH 
Voi 
Vin 
Vit 
Iu 
ILo 


. Output Leakage Current Vout = 0 V to Vcc 


Icc1 Vcc Active Current (Note 4) | CE= Vu, 
f = 5 MHz, 


0 
0 

10 

30 


lour = 0 mA 
(Open Outputs) 


loc Vcc Standby Current CE = Vcc + 0.3 


Vcc Supply Current (Note 7) | CE=OE= Vu, Vep = Voc 





100 
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CAPACITANCE (Notes 1, 2 and 5) 


Parameter Parameter Test Conditions 

cea aa 

| cm | | Input Capacitance | Capacitance Vin=0V Seaeneneens ante ene ie 
OE Input Capacitance | vwsov | 2 | 0 


CEInputCapactance | vweov | | | pe 
Ouiputcapactance | vor=ov | |? | 


Notes: 
1. Typical values are for nominal supply voltages. 
This parameter is only sampled and not 100% tested. 










Caution: The Am27X128 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 

icc1 is tested with OE = Vixq to simulate open outputs. 

Ta = 25°C, f = 1 MHz. 

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to —2.0 V for periods less than 20 ns. 


oan - YN 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


Pia 


Maximum active power usage is the sum of Icc and Ipp. 


8. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 





SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4 ti 


fe ae 
Description Conditions -305 

tavav tacc Address to CE = OE = Vit Hel 
Out ely Max | 00 | 720 160] 206 [Dae 

cs 


teLav Chip Enable to OE = Min. | |] | |] 
Output Delay |Max.| 100 | 120 | 150 | 200 | 250 | 
tevav Output Enable to Fr al 
Output Delay ee ee 


Output Enable [7 ae He HD 

ro es ell a od el al 
Output Hold min. | of of o| o| of of ns | 
from Addresses, 
CE or OE 
whichever 
occurred first 


Float (Note 1) 
1. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
2. This parameter is only sampled and not 100% tested. 
3. Caution: The Am27X128 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 
4 


. Output Load: 1 TTL gate and CL = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 


Timing Measurement Reference Level — Inputs: 0.8 V and 2 V 
Outputs: 0.8 V and 2 V 
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SWITCHING TEST CIRCUIT 







2.7kQ 
DEVICE 


UNDER 
TEST 


DIODES = IN3064 
OR EQUIVALENT 











12081B-005 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0V 
» TEST POINTS g 
0.8 V 0.8 V 
0.45 V 
INPUT OUTPUT 
12081B-006 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20ns. 





3-8 Am27X128 


KEY TO SWITCHING WAVEFORMS 


WAVEFORM _ INPUTS OUTPUTS 


MUST BE WILL BE 
STEADY STEADY 


MAY WILL BE 
CHANGE CHANGING 
FROMH TOL FROM H TOL 


MAY WILL BE 
. CHANGE CHANGING 
FROM L TO H FROMLTOH 


DON'T CARE CHANGING, 
ANY CHANGE STATE 
PERMITTED UNKNOWN 










CENTER 
DOES NOT 
LINE IS HIGH 
APPLY IMPEDENCE 
“OFF” STATE 
KS000010 
SWITCHING WAVEFORMS 
2.4 on ean ap a a= a= 
ADDRESSES ( 2.0 ADDRESSES 
0.8 VALID 
0.45 : en Ge Gp ap a= a» 
CE 
tce 
OE 
toe . tor 
(Note 1) (Note 2) 
tacc to 
(Note 1) ul 
OUTPUT Ee IELLEL LT VALID 
V\\\NNAN\ OUTPUT 
12081B-008 
Note: 


1. OE may be delayed up to tacc-toe after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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PHYSICAL DIMENSIONS 
PD 028 





06842B 








06971C 
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Am27X256 


32,768 x 8-Bit CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


= OTP EPROM alternative: 
— Factory programmed 
~ Fully tested and guaranteed 
— Low cost 
™@ = =Mask ROM alternative 
— Shorter leadtime 
~ Lower volume per code 


= =Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X256 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 32,768 by 8 bits and is available in plastic DIP as 
well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 


Advanced 
Micro 
Devices 


@ High performance CMOS technology 


~— Fast access time — 100 ns 
— Low power dissipation 
100 A maximum standby current 


@ Available In plastic DIP and plastic leaded chip 


carrier 


Access times as fast as 100 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X256 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 250 pW in 
standby mode. 





BLOCK DIAGRAM 
DATA OUTPUTS 
DQ,-DQ, 
Oo Veo ie 
OUTPUT ENABLE 
CHIP ENABLE OUTPUT 
BUFFERS 
x Y-GATING 
DECODER 
Ao— Aus 
ADDRESS 
INPUTS 262,144-BIT 


ExpressROM Is a trademark of Advanced Micro Devices Inc. 





X 
DECODER 


CELL MATRIX 


12081B-001 


Publication #12082 = Rev.B Amendment/o 





Issue Date: April 1989 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27X256 : ‘ 


Ordering part No: 
+5% VCC Tolerance 


+10% VCC Tolerance 


Max Access Time (ns) 
CE (E) Access (ns) 
OE (G) Access (ns) 


CONNECTION DIAGRAMS 





Top View . 
PLASTIC DIP 
Vpp L_] 1° Vec 
Ayo L]}2 A14 
A7 A413 
Ag 201 JA, 
As 281] Ag 
Ag Ait a7 An 
Ao A+o 25 : = @) 
= 24 
Ay CE(E ie 
A o 23 |_| CE(E) 
° DQ, 22 ]DQ, 
DQ DQ, 





GND DQ, 





12081B-002 12082-009A 


Note: JEDEC nomenclature is in parentheses. 


LOGIC SYMBOL PIN DESCRIPTION | 
Ao — Ai4 = Address Inputs 
CE (E) = Chip Enable Input 
DQo-DQ7 = Data Outputs 
OE (G) = Output Enable Input 
Vec = Vcc Supply Voltage 
Vpp = Vpp Supply Voltage 
GND = Ground 
NC = No Internal Connection 


DU 


No External Connection 
(Do Not Use) 
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And 2 AM27X256 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option 

c. Package Type 

d. Temperature Range 

e. Code Designation 


27X256 —105 P Cc 99999 


7 ao e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X256 
32K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations 


27X256-105 
27X256-120 
27X256-125 
27X256-150 
27X256-155 
27X256-170 
27X256-175 
27X256-200 
27X256-205 
27X256-250 
27X256-255 
27X256-300 
27X256-305 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
the local AMD sales office to confirm availability of 
specific valid combinations and to check on newly 
released combinations. 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X256 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable (OE) 
is the output control and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X256 has a CMOS standby mode which re- 
duces the maximum Vcc currentto 100 1A. Itis placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X256 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placedin 
TTL-standby when CEis at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 





are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM™ device arrays, a 4.7-L1F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 


array. 


Mode Select Ta 


Ne | oe 


Table 
Read ViL Vcc 
Vcc 
Vec 
Vcc 


Disable 


Standby | Vin 
(TTL) 


Standby 
(CMOS) 


Vit 
Output Vit VIH 

X 

X 


Vcc + 0.3 V 


Note: X can be either Vit or Vin 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65 to 125°C 
Ambient Temperature 

with Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc and Vpp —0.6 to Vec +0.5 V 

Vcc and Vpp -0.6 to 7.0 V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Note: 

Minimum DC voltage on input or output is -0.5 V. During tran- 
sitions, the inputs may undershoot GND to —2.0 V for periods 
of up to 20 ns. Maximum DC voltage on input and output is 
Voc +0.5 V which may overshoot to Vcc +2.0 V for periods up 
to 20 ns. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 
Supply Read Voltages: 

Voc /Vpp for AmM27X256-XX5—s- +4.75 to +5.25 V 

Vcc /Vpp for Am27X256-XX0_ —- +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, 6 and 8) 








TTL and NMOS Inputs 


Symbol Description 
PipuricHvetase | 
F input Low votege pS 


lect Vcc Active Current (Note 4) | CE= Vu, 
f= 5 MHz, 
lour = 0 MA 


0 
mA 
(Open Outputs) 


JOMoStnputs 
= a = T= 
Symbol Description 
[er [outpatttctvotage | ton=—a00na_——| ee | | 
[va | ouipsttowvotage | a=atma «dT ~—S—i«dt—Cias 
[vn _[nputricnivonese | —*d Yen | eow os |v | 
Fv | inpartowvoree | SSSSC*dCH |e 
[iu [ipattoadcuren | VeoVioves if Yt a 
[to | Ouputteatasecuren | Vor=0vieve | | 19 | a 


lect Vcc Active Current (Note 4) | CE=Vn, mA 
f = 5 MHz, 
< lout = OMA 
(Open Outputs) 









Vou 
Vor 
Vin 
Vit 
It 








: 
se 
© 
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CAPACITANCE (Notes 1, 2 and 5) 


’ Parameter Parameter Test Conditions 
Symbol sect 


OE Input Capacitance | Vw=0v | 2 | a0 |r | 
CE input Capacitance | Vazov | | te |r| 
Outputcapactance | vorsov | 8 |e | | 


Notes: 
1. Typical values are for nominal supply voltages. 
This parameter is only sampled and not 100% tested. © 





Caution: The Am27X256 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 

Icc1 is tested with OE = Vin to simulate open outputs. 

Ta = 25°C, f = 1 MHz. 

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to —2.0 V for periods less than 20 ns. 


On pA woh 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


™ 


Maximum active power usage is the sum of Icc and Ipp. 


8. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
Pa e 1, 3 and 4) 


Parameter | Parameter Symbol | 


Fra on 

Description Conditions -175 -305 

tavav | taco | Addressto | CE-OE (ei a ia (Se a 
Output Delay | = Va GB Bd 

cm [= [sesame [the 

eae Output Delay REC RC 

tetav Output Enable to| CE = Vi [eae eet ER ee 

| Output Delay foes] rol 5 ol ee 


teHaz, tor Output Enable 
teHaz HIGH to Output peal 
Float (Note 1) 
taxax Output Hold 
from Addresses, 
CE or OE 
whichever 
occurred first 


Notes: 




















Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 
Caution: The Am27X256 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 


Output Load: 1 TTL gate and Cy = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Reference Level — Inputs: 0.8 V and 2 V 
Outputs: 0.8 V and 2 V 


PON > 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM __ INPUTS OUTPUTS 


MUST BE WILL BE 
STEADY STEADY 


MAY WILL BE 
CHANGE CHANGING 
FROMH TOL FROM H TOL 


MAY WILL BE 
CHANGE CHANGING 
FROML TOH FROM L TO H 


DON'T CARE CHANGING, 
ANY CHANGE STATE 
PERMITTED UNKNOWN 


CENTER 









DOES NOT 
LINE IS HIGH 
arent IMPEDENCE 
“OFF” STATE 
KS000010 
SWITCHING WAVEFORMS 
a aE Gp ap @p Ga» a= 
ADDRESSES ( 2.0 ADDRESSES 2.0 
CE 
tcE 
OE 
toe 
(Note 1) (Note 2) 
tacc t 
(Note 1) oY 
OUTPUT HFZ LI LLL L/ VALID 
| \AAAANA OUTPUT 
12081B-008 
Note: 


1. OE may be delayed up to tacc-toe after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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SWITCHING TEST CIRCUIT 









DEVICE 
UNDER 
TEST 







DIODES = IN3064 
OR EQUIVALENT 






12081B-005 
Ci = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0 V 
» TEST POINTS g 
0.8 V 0.8 V 
0.45 V 
INPUT OUTPUT 
12081B-006 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20ns. 
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PHYSICAL DIMENSIONS 
PD 028 





.065 


—- 


140 
225 





125 O14 
.160 .023 
PL 032 
042 
.048 050 .020 





06971C 


a = Am27X256 


aa | 


Am27X512 


65,536 x 8-Bit CMOS ExpressROM " Device 


DISTINCTIVE CHARACTERISTICS 
@ OTP EPROM alternative: 

— Factory programmed 

— Fully tested and guaranteed 

~ Low cost 


m@ Mask ROM alternative 
— Shorter leadtime 
~ Lower volume per code 


™ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X512 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 65,536 by 8 bits and is available in plastic DIP as 
well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 


Access times as fast as 150 ns allow operation with 


Advanced 
Micro 
Devices 


@ High performance CMOS technology 


— Fast access time — 150 ns 
— Low power dissipation 
100 pA maximum standby current 


—@ Available in plastic DIP and plastic leaded chip 


carrier 


high-performance microprocessors with reduced WAIT 
states. The Am27X512 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contentionin a multiple bus microprocessor system. 


AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 250 pW in 
standby mode. 


BLOCK DIAGRAM 
DATA OUTPUTS 
DQ,-DQ, 
OUTPUT ENABLE 

CHIP ENABLE OUTPUT 

BUFFERS 

BG Y-GATING 

DECODER | 
Ao— Ais 
ADDRESS 
INPUTS 524,288-BIT 


ExpressROM is a trademark of Advanced Micro Devices Inc. 





X 
DECODER 


CELL MATRIX 


12081B-001 


Publication # 12081 Rev. B Amendmenv/0 


\ssue Date: April 1989 








PRODUCT SELECTOR GUIDE 


Family Part No. - Am27X512 


Ordering part No: 
+5% VCC Tolerance 


+10% VCC Tolerance 


Max Access Time (ns) 150 
CE (B) Access (ns) 150 


OE (G) Access (ns) 













CONNECTION DIAGRAMS 


Top View 
PLASTIC DIP 

Ais Live Voc 
A12 Ai4 
A7 A13 
Ag 
As 
Ag Ait 
A3 GE (G) 
A2 Ato 
Ay CE (E) 
Ag ba, 

DQ DQ, 


GND DQ, 





12081B-002 11557-003A 
Note: JEDEC nomenclature is in parentheses. 


PIN DESCRIPTION 


Ao — Ais = Address Inputs 

CE (E) = Chip Enable Input 

DQo-DQ, = Data Outputs 

OE (G) = Output Enable input 

Vec = Vcc Supply Voltage 

GND = Ground 

NC = No Internal Connection 

DU = No External Connection 
(Do Not Use) 


12081B-004 
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ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 
, b. Speed Option (if applicable) 
c. Package Type 
d. Temperature Range 
e. Code Designation 


27X512 -155 P Cc 99999 


a7 Eee e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 28-Pin Plastic DIP (PD 028) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X512 
64K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations 


27X512-155 
27X512-170 


Valid Combinations 


Valid Combinations list configurations planned to 
be supported in volume for this device. Consult 
















27X512-175 the local AMD sales office to confirm availability of 
27X512-200 specific valid combinations and to check on newly 
27X512-205 released combinations. 

27X512-250 

27X512-255 

27X512-300 


27X512-305 


Am27X512 





FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X512 has two control functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and ad- 
dresses have been stable for at least tacc — toe. 


Standby Mode 


The Am27X512 has a CMOS standby mode which re- 
‘duces the maximum Vcc current to 100 pA. Itis placedin 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X512 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placedin 
TTL-standby when CE is at Vin. Whenin standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
_ line control function is provided to allow for: 


1.Low memory power dissipation, and 
2.Assurance that output bus contention will not occur. 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 


This assures that all deselected memory devices are in 


their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. ; 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 F ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on Ex- 
pressROM™ device arrays, a 4.7-F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 
array. 


Mode Select Table 


ho Ne PS 


Read Vit 


Output Disable Vir 


Standby (TTL) Vin 


Standby (CMOS) | Voc +0.3V 





Note: X can be either Vit or Vin 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65 to 125°C 
Ambient Temperature 

with. Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc ~0.6 to Vcc +0.5 V 


Vcc -0.6 to 7.0V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Note: Minimum DC voltage on input or output is -0.5 V. Dur- 
._ ing transitions, the inputs may undershoot GND to -2.0 V for 
periods of up to 20 ns. Maximum DC voltage on input and out- 
putis Vcc +0.5 Vwhich may overshoot to Vcc +2.0 V for peri- 
ods up to 20 ns. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 
Supply Read Voltages: 

Voc for Am27X512—XX5 +4.75 to +5.25 V 

Vcc for Am27X512—XX0 +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, and 6) 



















TTL and NMOS Inputs 


Symbol Description 
Pipunicvetass | 
Tinputtowvotase | ———SSSSCSC~dC 


is is]<]<|<|] 


Vou 
Voi 
Vin 
Vit 
TT) 


lout = 0 mA 


mA 
(Open Outputs) 


loc2 Vee Standby Current CE = Vin, 1 mA 
OE = Vit 


CMOS Inputs 


Parameter Parameter Test Conditions 
Symbol Description 


lect Vcc Active CE = Vn, 40 mA 
Current (Note 4) f = 10 MHz, 
lout =O MA 
(Open Outputs) 


So 


Output Leakage Current Vout = 0 V to Vec 


Icc1 Vcc Active CE= Vu, 
Current (Note 4) f = 10 MHz, 








< 
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CAPACITANCE (Notes 1, 2 and 5) 


a ee ee 

Symbol Description 

| Cws | InputCapactance | vw=ov ||| 

| Cw | OEinputCapacitance | Vw=ov | 12 | 20 |p| 

| Cre | CEinputCapacitance | vweov | | te | re 
| OutputCapactance | vor=ov | | te | 

Notes: 


Typical values are for nominal supply voltages. 











Cour 





This parameter is only sampled and not 100% tested. 
Caution: The Am27X512 must not be removed from, or inserted into, a socket or board when Vcc is applied. 
Icc1 is tested with OE = Vin to simulate open outputs. 


TA = 25°C, f = 1 MHz. 


ona F © NP > 


Minimum DC input voltage is —0.5 V. During transitions, the inputs may undershoot to ~2.0 V for periods less than 20 ns. 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods Jess than 20 ns. 


SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 2 and 3) 


Parameter Symbol| Parameter Test -170 -300 
JEDEC] Standard | Description Conditions -175 -305 
tavav tacc Address to = 
Output Delay | 300 | ns | 
teLav Chip Enable to OE 
Output Delay | Max. | 
tetav Output Enable to | Min. 
Output Delay 
toF 


Output Enable 
HIGH to Output 
Float (Note 1) 


Output Hold 
from Addresses, 
CE or OE 
whichever 
occurred first 





Notes: 


1. This parameter is only sampled and not 100% tested. 
2. Caution: The Am27X512 must not be removed from, or inserted into, a socket or board when Vcc is applied. 


3. Output Load: 1 TTL gate and C, = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Reference Level — Inputs: 0.8 Vand2V 
Outputs: 0.8 V and 2 V 
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SWITCHING TEST CIRCUIT 








DEVICE 
UNDER 
TEST 


DIODES = IN3064 
OR EQUIVALENT 






12081B-005 
Cx = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0V 2.0V 
» TEST POINTS g 
0.8 V 0.8 V 
0.45 V 
INPUT OUTPUT 
12081 B-006 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “O”. Input pulse rise and fall times are < 20ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM _ INPUTS 


MUST BE 
STEADY 


MAY 
CHANGE 
FROM H TOL 


MAY 
CHANGE 
FROMLTOH 


DON'T CARE 
ANY CHANGE 
PERMITTED 


DOES NOT 
APPLY 


WL. 
LTT 
XXXXXX 
HK 





OUTPUTS 


WiiL BE 
STEADY 


WILL BE 
CHANGING 
FROMH TOL 


WILL BE 
CHANGING 
FROM L TO H 


CHANGING, 
STATE 
UNKNOWN 


CENTER 

LINE IS HIGH 
IMPEDENCE 
“OFF” STATE 


KS000010 









SWITCHING WAVEFORMS 
2.4 ae a a a a oy 
ADDRESSES 2.0 ADDRESSES 2.0 
0.8 VALID 0.8- 
0.45 7 ore GP ase =. wp =» 
ek 
tceE 
OE 
toe 
(Note 1) (Note 2) — 
tacc t 
(Note 1) on 
HZ weet eK Tl) va 
OUTPUT AN OUTPUT 
12081B-008 
Note: 
1. OE may be delayed up to tacc-toe after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
Am27X512 
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PHYSICAL DIMENSIONS 
PD 028 


1.440 


nese sap ENGR 
Tq 





140 
.225 








125014 
.160 023 068428 
PL 032 
042 
.048 050 





06971C 
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Am27X010 


1 Megabit (131,072 x 8-Bit) CMOS ExpressROM ™ Device 


ct 


Advanced 
Micro 
Devices 





DISTINCTIVE CHARACTERISTICS 


@ OTP EPROM alternative: 
_— Factory programmed 
~ Fully tested and guaranteed 
~ Low cost 


™@ Mask ROM alternative 


~ Shorter leadtime 
— Lower volume per code 


@ Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X010 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 131,072 by 8 bits and is available in plastic DIP 
as well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 


© High performance CMOS technology 
— Fast access time — 200 ns 
— Low power dissipation 
100 A maximum standby current 


@ Available in plastic DIP and plastic leaded chip 


carrier 


Access times as fast as 200 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X010 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contentionin a multiple bus microprocessor system. 


AMD’s CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 100 mW in active mode, and 250 pW in 
standby mode. 


BLOCK DIAGRAM 
DATA OUTPUTS 
DQ,-DQ, 
Ce—_—> Vee SSS 
OUTPUT ENABLE 

CHIP ENABLE OUTPUT 

BUFFERS 

Y Y-GATING 

DECODER 
Ao— Ais 
ADDRESS 

INPUTS 


ExpressROM is a trademark of Advanced Micro Devices Inc. 





X 1,048,576-BIT 
DECODER CELL MATRIX 


12081B-001 


Publication # 12080 Rev. B Amendment/0 


Issue Date: April 1989 


PRODUCT SELECTOR GUIDE 










Ordering part No: 
+5% VCC Tolerance 


+10% VCC Tolerance 


CONNECTION DIAGRAMS 
Top View 


PLASTIC DIP 
VppC]i¢@ 3217] Voc 
Ais(_J2 311] PGM (P) 
AisLJ3 30L_J NC 
Ai2Ld4 29 [J A14 
A7LJ5 281] Ais 
AsEJ6 271_] As 
AsLJ7 261] Ag 
AaLia 25LJ An 


AslLt9 24 {_] OE (G) 
231 A10 
22 |] CE (E) 


Ao(412 211] Da, 
DQo 4 13 201_IJDQs 
DQ:L414 19f_JDQs 
DQ2(415 18 |_] DQ, 
GNDL 16 17L-4 DQ 


Note: 1. JEDEC nomenciature is in parentheses. 


Family Part No. Am27X010 


~12081-002A 













12080-009A 


2. The 32-Pin DIP to 32-Pin PLCC configuration varies from the JEDEC 28-Pin DIP 


to 32-Pin PLCC configuration. 


LOGIC SYMBOL 
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PIN DESCRIPTION 


Ao-Ais = Address Inputs ~ 

CE (E) = Chip Enable Input 
DQo- DQ; = Data Outputs 

OE (G) = Output Enable Input 
PGM (P) == Enable Input 

Vpp = Vpp Supply Voltage 
Vec = Vcc Supply Voltage 
GND = Ground 

NC = No Internal Connection 
DU = No External Connection 


(Do Not Use) 
12081B-004 





Am27X010 


ORDERING INFORMATION 
Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option 

c. Package Type 

d. Temperature Range 

e. Code Designation 


27X010 —200 P Cc 99999 


i eee e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 32-Pin Plastic DIP (PD 032) 
J = 32-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 032) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X010 
128K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


Valid Combinations list configurations planned to 


27X010-200 be supported in volume for this device. Consult 
27X010-205 the local AMD sales office to confirm availability of 
27X010-250 specific valid combinations and to check on newly 
27X010-255 released combinations. 


27X010-300 
27X010-305 











Am27X010 


FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X010 has two conirol functions, both of which 
must be logically satisfied in order to obtain data at the 
outputs. Chip Enable (CE) is the power control and 
shouldbe used for device selection. Output Enable (OE) 
is the output contro! and should be used to gate data to 
the output pins, independent of device selection. 
Assuming that addresses are.stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X010 has a CMOS standby mode which re- 
duces the maximum Vcc current to 100 1A. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X010 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. It is placed in 
TTL-standby when CEis at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 


itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 


their low-power standby mode and that the output pins 
are only active when data is desired from a particular 
memory device. 


System Applications 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. Ata minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vec and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM™ device arrays, a 4.7-l1F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 
array. 


Read 


Output 
Disable 


Standby 
(TTL) 


Standby] Voc +0.3V] X 
(CMOS) 





Note: X can be either Vit or VIH 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature —65 to 125°C 
Ambient Temperature 

with Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc and Vpp —0.6 to Veco +0.5 V 
Vcc and Vpp -0.6 to 7.0 V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 


Note: 

Minimum DC voltage on input or output is—0.5 V. During tran- 
sitions, the inputs may undershoot GND to -2.0 V for periods 
of up to 20 ns. Maximum DC voltage on input and output is 
Vec +0.5 V which may overshoot to Vcc +2.0 V for periods up 
to 20 ns. 


OPERATING RANGES 
Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 
Supply Read Voltages: 

Vec for Am27X010-—XX5 +4.75 to +5.25 V 

Vcc for Am27X010~XX0 +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, 6 and 8) 














TTL and NMOS Inputs 


Symbol Description 
Pmpuianvetsge | 
Finputtowvetage | CS 


0.45 
Vec + 0.5 
+0.8 


Vou 
Voi 
Vin 
Vir 
lu 


lec1 Vcc Active Current (Note 4) CE=Vi, 
f = 5 MHz, 


lour =O mA 
(Open Outputs) 


CMOS Inputs 


or] ee T= 

Symbol Description 

Vor | ouinuthictvorage —[tov==aoowa se || 

[va | oupurtowvetage [ia-atm | «|__| 

[vu | tomtictivetage | SS—«id ee =08| Veo 0 | | 

Tu | topaticadcurent | Vweovioves | 
aa 
aoa 
oe 










oOlo 












Output Leakage Current Vout = 0 V to Vcc 


lees Vcc Active Current (Note 4) | CE= Vu, 
f = 5 MHz, 
lour = 0 mA 


(Open Outputs) 


| loca Vec Standby Current CE = Vcc + 0.3 
| pp Vcc Supply Current (Note 7) | CE =OE= Vi, Ver = Vcc 





10 
30 








sis] zfsis}< 
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CAPACITANCE (Notes 1, 2 and 5) 


| ppos2, | PL O32 
a pesaivion Saami | Typ. | Max. | Typ. | Max. | 
cm | taputcapactarce | vweov [8 | 2 | 6 | 9 [orl 
| Cwe | CEinputCapacitance | Vw-ov | 12 | 2 | 9 | 15 | pF | 
| Cro _| TE Input Capacitance | vw-ov | 9 | 12 | 7 | 9 | pF | 
| Cou | outputcapacitance | vor-ov | 8 | 1 | 6 | 9 | pF 


Notes: 
1. Typical values are for nominal supply voltages. 








This parameter is only sampled and not 100% tested. 

Caution: The Am27X010 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 
Icc1 is tested with OE = Viz to simulate open outputs. 

Ta = 25°C, f = 1 MHz. 

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to —2.0 V for err less than 20 ns. 


on fF YS LW 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


™N 


Maximum active power usage is the sum of Icc and Ipp. 


8. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 





SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 
(Notes 1, 3 and 4) 


Parameter Symbol Parameter Test -300 
| JEDEC] Standard | Description Conditions ee 
tavav tacc Address to E=OE= 
Output Delay 














et 
teLav Chip Enable to =Vit | Mins | || ns | 
Output Delay | Max. _| 200 | 250 | 300 | ns | 
taLav Output Enable to = Vit | mins | | | [ns | 
Output Delay Max [75 [00 | FO [ns 

| Min, | | 














Output Enable 
HIGH to Output 
Float (Note 1) 


vk ay 


from Addresses, 
Notes: 






CE or OE 
whichever 
occurred first 


Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 
This parameter is only sampled and not 100% tested. 
Caution: The Am27X010 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 


Output Load: 1 TTL gate and Cy = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 
Timing Measurement Reference Level — Inputs: 0.8 V and 2 V 
Outputs: 0.8 V and 2 V 


P> YN > 
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SWITCHING TEST CIRCUIT 


DEVICE 
UNDER 0 +5V 
TEST 






DIODES = IN3064 
OR EQUIVALENT 










12081B-005 
CL = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 
2.4V 
2.0 V 2.0 V 
» TEST POINTS é 
0.8 V 0.8 V 
0.45 V 
INPUT OUTPUT 
12081B-006 


AC Testing: Inputs are driven at 2.4 V for a logic “1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20ns. 
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KEY TO SWITCHING WAVEFORMS 


WAVEFORM 


INPUTS 


MUST BE 
STEADY 


MAY 
CHANGE 
FROM H TOL 


MAY 
CHANGE 
FROM L TO H 


DON'T CARE 
ANY CHANGE 
PERMITTED 


DOES NOT 
APPLY 





OUTPUTS 


WILL BE 
STEADY 


WILL BE 
CHANGING 
FROM H TOL 


WILL BE 
CHANGING 
FROM L TO H 


CHANGING, 
STATE 
UNKNOWN 


CENTER 

LINE IS HIGH 
IMPEDENCE 
“OFF” STATE 


KS000010 





SWITCHING WAVEFORMS 


2.4 


ADDRESSES (| 
0.45 


2.0 
0.8 


HI-Z 
OUTPUT 


Note: 


ADDRESSES 


VALID 


tcE 


toe 
(Note 1) 


tacc 
(Note 1) 


PEEL Ld 
ALANA 


“{ 







toF 
(Note 2) 


toH 


VALID 
OUTPUT 


12081B-008 


1. OE may be delayed up to tacc—tog after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 


Am27X010 
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PHYSICAL DIMENSIONS 
PD 032 





.110 


we ee atl 


065 


-140 
225 


Bs gg a 





125 td 
.160 .023 
12416A 
PL 032 
042 
.048 .050 


026 
.032 





06971C 
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Am27X1024 


1 Megabit (65,536 x 16-Bit) CMOS ExpressROM™ Device 


DISTINCTIVE CHARACTERISTICS 


@ OTP EPROM alternative: 
— Factory programmed 
— Fully tested and guaranteed 
— Low cost 


mM Mask ROM alternative 
~ Shorter leadtime 
— Lower volume per code 


# Compatible with JEDEC-approved EPROM 
pinout 


GENERAL DESCRIPTION 


The Am27X1024 is a wafer-level programmed EPROM 
with a standard topside for plastic packaging. It is organ- 
ized as 65,536 by 16 bits and is available in plastic DIP 
as well as plastic leaded chip carrier (PLCC) packages. 
ExpressROM™ devices provide a board-ready memory 
solution for medium to high volume codes with short 
leadtimes. This offers manufacturers a cost-effective 
and flexible alternative to OTP EPROMs and mask pro- 
grammed ROMs. 





Advanced 
Micro 
Devices 


™ High performance CMOS technology 


— Fast access time — 170 ns 
— Low power dissipation 
200 pA maximum standby current 


® Available in plastic DIP and plastic leaded chip 


carrier 


Access times as fast as 170 ns allow operation with 
high-performance microprocessors with reduced WAIT 
states. The Am27X1024 offers separate Output Enable 
(OE) and Chip Enable (CE) controls, thus eliminating 
bus contention in a multiple bus microprocessor system. 
AMD's CMOS process technology provides high speed, 
low power, and high noise immunity. Typical power con- 
sumption is only 125 mW in active mode, and 350 pW in 
standby mode. 


DATA OUTPUTS 
DQ.—-DQis 


Co 


OUTPUT 
BUFFERS 


DESODER = Y-GATING 


1,048,576-BIT 
DECODER CELL MATRIX 


Publication # 12073 Rev. B 


BLOCK DIAGRAM 
O—_ Vic 
OUTPUT ENABLE 
CHIP ENABLE 
Ao rz Ais 
ADDRESS 
INPUTS 


ExpressROM Is a trademark of Advanced Micro Devices Inc. 





12081B-001 


Amendment/O 


Issue Date: April 1989 


PRODUCT SELECTOR GUIDE 


Family Part No. Am27X1024 


Ordering part No: 
+5% VCC Tolerance 


+10% VCC Tolerance 


Max Access Time (ns) 
CE (BE) Access (ns) 
OE (G) Access (ns) 























CONNECTION DIAGRAMS 
Top View 
PLASTIC DIP 
Vpp ig LI Vcc 
CE (E) C42 [] PGM (P) 
DQis 3 |__| NC 
DQ14 4 i} Ais 
DQi3 5 i) Ar4 
DQi2 6 J) Aas 
DQi1 7 Td) Aye 
DQio 8 Yd An 
DQg J Aro 
DQs J Ag 
GND T] GND 
DQ7 I Ag 
DQ. = Az 
DQs T] As 
DQ, Pd As 
DQ3 my 
DQ2 I Ag 
DQ, I) Ao 
DQo Cy Ay 
OE ©) 21 fH Ao 12081-002A 


Note: JEDEC nomenclature is in parentheses. 


LOGIC SYMBOL PIN DESCRIPTION 
Ao — Ais = Address Inputs 
. CE (E) = Chip Enable Input 

DQo ~ DQ Bae DQo- DQis = Data Outputs 
OE (G) = Output Enable input 
PGM = Enable Input 
Vpp = Vpp Supply Voltage 
Vec = Vcc Supply Voltage 
GND = Ground 
NC = No Internal Connection 


DU No Externa! Connection 


(Do Not Use) 
12081B-004 
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ORDERING INFORMATION 


Standard Products 


AMD standard products are available in several packages and operating ranges. The ordering number 
(Valid Combination) is formed by a combination of: a. Device Number 

b. Speed Option 

c. Package Type 

d. Temperature Range 

e. Code Designation 


27X1024 175 P Cc 99999 


io eeoeees e. CODE DESIGNATION 


Assigned by AMD 


d. TEMPERATURE RANGE 
C = Commercial (0 to +70°C) 


c. PACKAGE TYPE 
P = 40-Pin Plastic DIP (PD 040) 
J = 44-Pin Rectangular Plastic Leaded 
Chip Carrier (PL 044) 


b. SPEED OPTION 
See Product Selector Guide 


a. DEVICE NUMBER/DESCRIPTION 
Am27X1024 
64K x 8-Bit CMOS ExpressROM™ Device 


Valid Combinations Valid Combinations 


Valid Combinations list configurations planned to 
27X1024-175 be supported in volume for this device. Consult 
27X1024-200 the local AMD sales office to confirm availability of 
27X1024-205 specific valid combinations and to check on newly 
released combinations. 


27X1024-250 
27X1024-255 
27X1024-300 
27X1024-305 
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FUNCTIONAL DESCRIPTION 
Read Mode 


The Am27X1024 has two control functions, both of 
which must be logically satisfied in order to obtain data 
at the outputs. Chip Enable (CE) is the power control 
and should be used for device selection. Output Enable 
(OE) is the output control and should be used to gate 
data to the output pins, independent of device selection. 
Assuming that addresses are stable, address access 
time (tacc) is equal to the delay from CE to output (tce). 
Data is available at the outputs toe after the falling edge 
of OE, assuming that CE has been LOW and addresses 
have been stable for at least tacc — toe. 


Standby Mode 


The Am27X1024 has a CMOS standby mode which re- 
duces the maximum Vcc current to 200 pA. It is placed in 
CMOS-standby when CE is at Vcc + 0.3 V. The 
Am27X1024 also has a TTL-standby mode which re- 
duces the maximum Vcc current to 1.0 mA. Itis placedin 
TTL-standby when CE is at Vin. When in standby mode, 
the outputs are in a high-impedance state, independent 
of the OE input. 


Output OR-Tieing 


To accommodate multiple memory connections, a two- 
line control function is provided to allow for: 


1. Low memory power dissipation, and 
2. Assurance that output bus contention will not occur. 


Itis recommended that CE be decoded and used as the 
primary device-selecting function, while OE be made a 
common connection to all devices in the array and con- 
nected to the READ line from the system control bus. 
This assures that all deselected memory devices are in 
their low-power standby mode and that the output pins 


are only active when data is desired from a particular 
memory device. 


System Applications | 


During the switch between active and standby condi- 
tions, transient current peaks are produced on the rising 
and falling edges of Chip Enable. The magnitude of 
these transient current peaks is dependent on the out- 
put capacitance loading of the device. At a minimum, a 
0.1 uF ceramic capacitor (high frequency, low inherent 
inductance) should be used on each device between 
Vcc and GND to minimize transient effects. In addition, 
to overcome the voltage drop caused by the inductive 
effects of the printed circuit board traces on 
ExpressROM™ device arrays, a 4.7-L1F bulk electrolytic 
capacitor should be used between Vcc and GND for 
each eight devices. The location of the capacitor should 
be close to where the power supply is connected to the 
array. 





Note: X can be either Vit or Vin 
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ABSOLUTE MAXIMUM RATINGS 


Storage Temperature -65 to 125°C 
Ambient Temperature 

with Power Applied —55 to +125°C 
Voltage with Respect to Ground: 

All pins except Vcc and Vpp —0.6 to Vec +0.5 V 

Vec and Vpp -0.6 to 7.0 V 


Stresses above those listed under “Absolute Maximum Rat- 
ings” may cause permanent damage to the device. This is a 
stress rating only; functional operation of the device at these 
or any other conditions above those indicated in the opera- 
tional sections of this specification is not implied. Exposure of 
the device to absolute maximum rating conditions for ex- 
tended periods may affect device reliability. 

Note: 

Minimum DC voltage on input or output is —0.5 V. During tran- 
sitions, the inputs may undershoot GND to -2.0 V for periods 
of up to 20 ns. Maximum DC voltage on input and output is 
Vcc +0.5 V which may overshoot to Vcc +2.0 V for periods up 
to 20 ns. 


OPERATING RANGES 


Commercial (C) Devices 


Case Temperature (T) 0 to +70°C 


Supply Read Voltages: 
Vcc /Vpp for AmM27X1024—XX5__+4.75 to +5.25 V 
Vcc /Vpp for Am27X1024—XX0_ +4.50 to +5.50 V 


Operating ranges define those limits between which the func- 
tionality of the device is guaranteed. 
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DC CHARACTERISTICS over operating range unless otherwise specified 
(Notes 3, 4, 6 and 8) 


TTL and NMOS Inputs 


_ Description 
Pingu tian Voge 
a 












r=) 
rie cee 


Vcc Active Current (Note 4) CE= Vu, 
f = 5 MHz, 


lec1 


lout = 0 MA 
(Open Outputs) 


lec2 Vcc Standby Current CE = Vin, 
OE = Vit 


Vcc Supply Current (Note 7) | CE=OE= Vi, Vep = Vcc 


Symbol Description 
Vo 





_— 
_ 
ro) 


100 








< 













lcci Vcc Active Current (Note 4) | CE= Vu, mA 
(Open Outputs) 


f = 5 MHz, 
lour = 0 mA 
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CAPACITANCE (Notes 1, 2 and 5) 


Symbol Description | Typ. | Max. | 
a 
ear a cetpicemensn omer 1 lea 

: 





GE Input Capacitance 
Output Capacitance Vout = 0V 


Notes: 
1. Typical values are for nominal supply voltages. 
This parameter is only sampled and not 100% tested. 





Caution: The Am27X1024 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 
Icc1 is tested with OE = Vin to simulate open outputs. 

Ta = 25°C, f = 1 MHz. 

Minimum DC input voltage is -0.5 V. During transitions, the inputs may undershoot to —2.0 V for periods less than 20 ns. 


an -FwoN 


Maximum DC voltage on output pins is Vcc + 0.5 V which may overshoot to Vcc + 2.0 V for periods less than 20 ns. 


N 


Maximum active power usage is the sum of Icc and Ipp. 


8. Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 





SWITCHING CHARACTERISTICS over operating ranges unless otherwise specified 


(Notes 1, 3 and 4) 

Parameter Symbol| parameter Test ~-300 

JEDEC}| Standard | Description onditions -175 ~-305 
a ee 


Cc 
tavav tacc Address to CE = OE = Vit 
Output ela Phe 776 | 206 | | BO | ns 
teLav tcE Chip Enable to OE = Vit | Min.| =| | | sis ns | 
Output Delay | Max.| 170 | 200 | 250 | 300 | ns | 
teLav Output Enable to CE=Vit |min.| | | | | ns | 
Output Delay oan | 6&7 [TO a0 ns 


tEHaz toF Output Enable |Min| | || ns | 
te@Haz HIGH to Output 

Float (Note 1) 

Output Hold ee asia 


from Addresses, 
Vcc must be applied simultaneously or before Vpp, and removed simultaneously or after Vpp. 






















CE or OE 
whichever 
occurred first 










Notes: 


This parameter is only sampled and not 100% tested. 
Caution: The Am27X1024 must not be removed from, or inserted into, a socket or board when Vpp or Vcc is applied. 


Output Load: 1 TTL gate and C, = 100 pF, Input Rise and Fall Times: 20 ns, Input Pulse Levels: 0.45 to 2.4 V, 


Timing Measurement Reference Level — Inputs: 0.8 V and 2 V 
Outputs: 0.8 V and 2 V 


oe: NS 
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SWITCHING TEST CIRCUIT 


DEVICE 
UNDER O +5V 
TEST 






DIODES = IN3064 
OR EQUIVALENT 













120818-005 
Cx = 100 pF including jig capacitance 
SWITCHING TEST WAVEFORM 

2.4V 

2.0 V 2.0 V 

» TEST POINTS g 

0.8 V 0.8 V ’ 
0.45 V 

INPUT OUTPUT 
12081B-006 


AC Testing: Inputs are driven at 2.4 V for a logic 1” and 0.45 V for a logic “0”. Input pulse rise and fall times are < 20ns. 


7-8 Am27X1024 





KEY TO SWITCHING WAVEFORMS 


WAVEFORM _— INPUTS OUTPUTS 


MUST BE WILL BE 
STEADY STEADY 


MAY WILL BE 
CHANGE CHANGING 
FROMH TOL FROMH TOL 


WILL BE 


MAY 
CHANGE CHANGING 
FROML TOH FROM L TO H 


DON'T CARE CHANGING, 
ANY CHANGE STATE 
PERMITTED UNKNOWN 









CENTER 
DOES NOT 
LINE IS HIGH 
APPLY IMPEDENCE 
“OFF” STATE 
KS000010 
SWITCHING WAVEFORMS 
2.4 es 2 a a wee 
ADDRESSES ( 2.0 ADDRESSES 2.0 
0.45 0.8 Ww 28 
CE 
tcE 
OE 
toe 
(Note 1) (Note 2) 
tacc t 
(Note 1) on 
OUTPUT Hi-Z LI SILLS / VALID 
\A\AAN\\ OUTPUT 


12081 B-008 
Note: 
1.0E may be delayed up to tacc-toe after the falling edge of CE without impact on tacc. 
2. tor is specified from OE or CE, whichever occurs first. 
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PHYSICAL DIMENSIONS 
PD 040 











— 05 
.065 IN 
015 
140 .060 
pe ben B o° 
.225 L 15° 
125 014 
.160 .023 06823B 
PL 044 


.009 
.015 





06752E 
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NOTES 
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